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The carbon dioxide emissions in China has been increasing geometrically over the past 
thirty years. Reduction of these emissions without impeding on the economic growth has 
become a dilemma for industries. This thesis provides a series of empirical studies on the 
impact, factors affecting, and mitigation potential of carbon emissions from selected 
industries. The Autoregressive Distributed Lag (ARDL) bounds testing and co-
integration analysis are applied in a multivariate framework. Scenarios analysis are 
designed to estimate the future trend of carbon intensity and energy saving potential from 
industries. Decomposition analysis based on Logarithmic Mean Divisia Index method is 
also employed in order to investigate the change of energy-related carbon dioxide (CO2) 
emissions. Results show that energy intensity, industrial activity, energy price, energy 
substitution, and technology are the major factors influencing the trend of CO2 emissions. 
From the results of these studies, policy suggestions are formulated in order to cut down 
the level of CO2 emissions in China, to improve the quality of growth and to promote the 
development of renewable energies. This thesis contributes to the exiting literature by 
extending the research on the mitigation of CO2 emissions in emerging economies, on 
the energy conservation and the design of policy instruments towards a sustainable and 
cleaner economic growth. The content is this thesis has been published in several 
international journals; respectively two publications in Energy journal, two in Applied 
Energy and one in Renewable and Sustainable Energy Reviews. 
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Chapter 1. Introduction 
Chapter 1. Introduction 
1.1. Background 
In 2013, the carbon dioxide emissions in China was estimated to be  9.52 billion tons CO2  
and was equivalent to 27.1 % of the global emissions (British Petroleum Company 2014). 
Emissions increased by more than three times compared to 1990 and China has become 
the world’s largest emitter of energy-related CO2. Therefore, carbon dioxide has become 
a serious threat and raised a lot of concerns about its continual growth and potential 
impacts. The mitigation process requires important commitment in order to control and 
reduce carbon dioxide from all emitting sources. The use of energy represents by far the 
largest source of emissions. It represents about 65% of all gas emissions and its emission 
rate is expected to increase if no appropriate measures are implemented (IEA 2011). The 
sustained economic growth experienced by the Chinese economy has driven up the 
energy demand, leading to increase the carbon dioxide emissions. Therefore, the success 
of any global carbon dioxide emissions mitigation project depends considerably on the 
potential of China to honor its commitment in this regard. Li, Wang et al. (2012) found 
that China will need to eliminate about 1651 million tons of CO2 emissions by 2020 in 
order to achieve the target of reducing CO2 emissions per unit GDP by 40-45% compared 
to the level observed in 2005 (even in case of slow economic growth scenario). This 
figure reflects the enormous task ahead of China to reach this objective. In this regard, 
some targets have been formulated. Under the Copenhagen Accord in 2009, the 
government announced pilots projects leading to reduce CO2 emissions per unit of GDP 
by 40% to 45% in 2020 compared to 2005. Moreover, it was targeted in the Five-year 















Chapter 1. Introduction 
in 2015 compared to 2010; to increase the proportion of non-fossil fuel energy 
consumption by 11.4%; and to decrease the total energy consumption per GDP by 16%. 
Over the past three decades, while the energy consumption in Chinese industries has been 
growing, Coal continued to be the principal energy source due to its cheap price and 
abundance (China Energy Statistical Yearbook 2013); hence this coal-domination as 
energy source will not change in the near future. For this reason, CO2 emissions of China 
will be rigid for a relatively long time and the realization of emissions reduction targets 
must therefore be better planned and appropriate actions implemented. The issue 
becomes challenging considering potential consequences on the sustainability of 
industrial growth. Reducing the energy intensity will not only decrease the energy 
demand, but also to help cutting down the carbon dioxide emissions. The reduction of 
CO2 has become an important target for countries, including China. Thus, application of 
energy conservative measures in the Chinese industries is imperative considering the 
potential dangers of hazards on the environment, society and economy in general. 
1.2. Research objectives and contribution 
Nowadays in a modern economy, it is essential to consider the ecological impact of 
activities leading to boost the economic growth. The research conducted in this thesis is 
mainly focused on energy efficiency and carbon emissions mitigation from industries. 
Moreover, there is an attempt to analyse the impact of carbon emissions on the Chinese 
economy at several levels, determining main factors affecting the trend, estimate the 
energy efficiency and carbon emissions reduction potential. 
Empirical evidences from this study contribute to narrow down the existing gap in the 















Chapter 1. Introduction 
emissions on the growth in the manufacturing industries. Then we analyse the 
contribution of different factors that could have determined changes in energy 
consumption, energy efficiency, and carbon emissions in two particular industries (textile 
and paper industries). 
To the best of our knowledge, studies of variables influencing carbon emissions, and 
energy efficiency performance have been only concentrated on one specific factor or 
variable (e.g., energy price, technological change or structural changes), and have not 
analysed other interrelationships. Moreover, investigations for the case of China are quite 
limited.  
Secondly, no study has been conducted to examine the relationship among CO2 emissions, 
value added and energy consumption in the Chinese manufacturing sector. Using the 
autoregressive distributed lag (ARDL), Cointegration and granger causality as framework, 
we extend the research on CO2 emissions in China due to the importance of its 
manufacturing sector. That sector contributes a lot to the growth of the whole Chinese 
economy, but is also highly energy consuming and polluting. The factor price is included 
in this study in order to determine its role in the relationship between carbon dioxide 
emissions and industrial growth. 
Thirdly, it is clear that several approaches have been adopted to analyze the energy 
efficiency and intensity, yet few have been done on energy saving potential in Chinese 
industries. In fact, report on the prediction of energy saving potential in this area is 
limited. Consequently, we employ cointegration technique not only to capture and 
establish relationship between variables, but also to formulate and facilitate prediction of 
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variables that affect energy intensity in Chinese paper industry, formulate cointegration 
equation involving the variables, construct different scenarios, and finally forecast the 
energy saving potential for the industry. 
Fourth, despite that textile industry is a pillar sector in China, few studies have been 
conducted to insight the role of that industry in the energy market and energy 
conservation. It is therefore useful to assess factors affecting carbon emissions change in 
textile industry and formulate appropriate solutions for efficient mitigation. Far to be 
exhaustive, some methods and variables have been used to determine the carbon 
emissions change and reduction potential. However, this topic can be expanded by 
providing an in-depth analysis on the mitigation potential of CO2 emissions from the 
Chinese textile industry, considering its importance.  
Firth, based on the literature, it is also clear that research on the contribution of renewable 
energy on the economic growth is still on the early stage and results provided are not 
unanimous. Therefore, we extend the research on this aspect by investigating the long and 
short run relationships as well as causality for the case of China. 
1.3. Motivation and research questions 
Using a set of analytical tools we believe that a better understanding of economic 
advantages to reduce CO2 emissions will contribute to improve the quality of growth.  It 
is in this context that among other aspects, this study seeks to explain the relationship 
between carbon emissions and industrial growth, and implications. 
Thus, a general and specific hypothetical framework of factors influencing energy 
efficiency and carbon emissions have been developed and applied on different levels of 















Chapter 1. Introduction 
The autoregressive distributive lag (ARDL) bounds testing approach, decomposition 
analysis based on the Logarithmic Mean Divisia Index, co-integration techniques and 
scenarios analysis are the methods we applied in different points of this thesis.  
The research questions that guide this study are the following: 
• What is the relationship between the CO2 emissions trend and the growth of the 
Chinese manufacturing sector?  
• What factors have influence on the energy intensity in a Chinese industry? What 
are their degrees of influence? 
•  What is the energy intensity from key Chinese industries and what is the energy 
saving potential? 
• What are the main factors that affect change of CO2 emissions in the Chinese 
textile industry? 
• How to decrease the industrial carbon intensity? And what is the mitigation 
potential of CO2 emissions? 
• How to increase the contribution of renewable energy for a clean economic 
growth? 
• Does the shift in the structure of energy sources from lower end use efficiency 
fuels (e.g., coal and petroleum products) to higher end use efficiency fuels (e.g., 
gas) improve energy efficiency as well as reduce greenhouse gas emissions? 
In order to answer these questions, a series of methodology is applied. First, we review 
the literature on carbon emissions, growth and energy intensity with the aim of helping 
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